Metabolic syndrome (MS) is characterized by multiple risk factors, including abnormal fat distribution, dyslipidemia, hypertension and hyperglycemia in relation to insulin resistance and obesity and persons with MS are considered to have high risk of cardiovascular diseases (CVD) and diabetes mellitus (DM). 1,2 Diabetes and cardiovascular diseases often appear as the two sides of a coin: on one side diabetes mellitus has been rated as an equivalent of coronary heart disease and conversely many patients with established coronary heart disease suffer from diabetes or pre-states. 3 
implies that, if one component is identified a systematic search for the others is indicated; together with an active approach to managing all of these risk factors. 4, 5 Metabolic syndrome is defined in various ways, but in the near future a new definition will be applicable worldwide. MS increased the risk of atherosclerotic cardiovascular disease (ASCVD) and diabetes. 6 MS patients are at a higher risk for heart failure. The risk for ASCVD associated with MB is greater than the sum of its risk factors as the risk factors are multiplicative. The fundamental management approach for MS patients includes weight reduction and increased physical activity; however, drug treatment could be appropriate for diabetes and cardiovascular risk reduction. 6 The study was to determine the risk factors of metabolic syndrome in Bangladesh and comparison of newly proposed definition of International Diabetes Federation (IDF), modified ATP III and the World Health Organization (WHO) criteria and their agreements.
Defining the metabolic syndrome:
Several definition of metabolic syndrome are existing, including the most accepted WHO (1999) and National Cholesterol Education Program Adult Treatment Panel III (2001) 4 definitions (See Table 1 ). Obesity, insulin resistance/hyperglycemia and dyslipidemias are common components in all definitions.
In retrospect, it is apparent that the WHO definition was better suited as a research tool whereas the NCEP: ATP-III definition was more useful for clinical practice. 5 Clinicians prefer simple tools to assess patients and improve their management and it is generally agreed that the NCEP: ATP-III definition is simpler for practice.
A problem with the WHO and the NCEP: ATP-III has been their applicability to different ethnic groups, especially as relates to obesity cutoffs. 7 The International Diabetes Federation (IDF) felt there was a strong need for one practical definition that would be useful in any country for the identification of people at high risk for CVD and diabetes. 8
Methods:

Subjects:
We selected participants (n=229) for this cross sectional study, from National Center for Control of Rheumatic Fever and Heart Diseases, in urban Dhaka, Bangladesh. These patients sought a thorough health check up including blood pressure assessment between January to June 2012. All of the subjects were residents of the surrounding areas and aged 30-60 years having risk factors of metabolic syndrome. Patients with features of any cardiac or renal complication and major medical problem were excluded. After obtaining informed consent data collectors completed data sheet by interview, clinical examination, anthropometric measurement and investigations.
Blood Examination:
Twelve-hour fasting blood in the morning had drawn from all of the subjects. Blood was obtained and biochemical measurements were conducted in a routine manner in the laboratory of National center for control of rheumatic fever and heart diseases. The serum triglycerides and HDL-cholesterol concentrations and fasting serum glucose concentration were measured in enzymatic methods.
Other Measurements:
Age, sex, weight and height were recorded. Body mass index was calculated by weight (kg) divided by the square of height (m 2 ). Abdominal obesity was evaluated with measuring abdominal circumference at the level of the umbilicus by trained nurses. Systolic and diastolic blood pressures were measured using a sphygmomanometer, with a subject sitting on a chair after at least a five-minute rest.
Statistical Analyses:
We categorized the participants using the three definitions in Table 1 . Statistical analyses were performed using SPSS for Windows version 17 software. t tests were used for continuous variable and chi square test for proportions to detect syndromes between MS and non MS patients. Kappa (ê) statistics was used for finding the agreement among the three definitions. P-value <0.05 was considered significant level.
Results:
The percentage of risk factors of MS among subjects according to different criteria was 72% of the Modified NCEP ATP-III, 69% of IDF (See Figure-1 ) and 39% of WHO definition (See Table- 2). Women showed higher MS occurrence according to all three classifications. Table-IV) and according to WHO criteria BMI, waist circumference, Fasting blood glucose were statistically significant difference between without MS and with MS. Similarly fasting blood glucose & triglyceride were statistically significant difference between without MS and with MS (P<0.05) according to IDF criteria. The percentage increased with age for both sexes using all three criteria in our hospital but more evident for women subjects. 
Agreements between three criteria's (according to Modified NCEP ATP III, WHO and IDF criteria):
The participants who were classified as having metabolic syndrome by WHO criteria, all of them also met the criteria of ATP III. However 15% of the subjects identified as positive following the ATP III classification were not found to have condition according to WHO criteria, Good agreement was observed between ATPIII and WHO criteria (k = 0.56)(See table-V).In those subjects were observed between IDF and ATP III criterions for MS. Of the total participants having metabolic syndrome by IDF criteria, 94% (84 out of 89) met the criteria of ATP III. IN contrast, the subjects without the metabolic syndrome according to the ATP III were positive following the IDF criteria (k=0.31) and the agreement was average. In those subject who were classified as having the metabolic syndrome according to IDF criteria 43.3% satisfied the WHO criteria. Conversely the participants without the syndrome according to the IDF criteria 76.4% met the criteria of WHO. The agreement between WHO and IDF is slight (k=0.11) but higher than the observed agreement between ATPIII & IDF.ATP III and WHO criteria showed good agreement (k=0.56) compared to ATP III with IDF (k=0.31) and WHO with IDF (k=0.11) criteria respectively. 
Discussion:
Prevalence of metabolic syndrome varies with age and sex. This paper showed the diverse percentage of the metabolic syndrome ranging from 39%, 69% and 72 % under WHO, IDF and ATP III using three different definitions. In a recent study, 9 the prevalence of MS in Chinese was 50%, 55% and 70% under the IDF, ATPIII and WHO definitions respectively. This is similar to Indians, South Asians, and US population. 10, 11 The possible foremost reason for higher prevalence rates of metabolic syndrome following ATP III appeared to be its inclusion of flexible waist/hip ratio for the Asian subjects and use of new cut-off for fasting blood glucose threshold. The IDF and ATP III definitions use the same five components and their defined cut-off values were also identical other than "central obesity" which was required as a core component in the IDF classification. In contrast, the ATP III definition requires central obesity as one of the five equally weighted components for the required definition. 12, 13 Higher prevalence of the metabolic syndrome in women compared to men using all three criteria in this study was consistent with other findings. [9] [10] [11] [12] [13] [14] Sex differences of the prevalence of metabolic syndrome were evident in different ethnic population. The significant higher prevalence of MS in Bangladeshi women was likely to had been influenced by high prevalence of low HDL cholesterol and higher rates of central obesity, measured by WHR or WC compared to men. High prevalence of low HDL-cholesterol and obesity were also reported among Indian women and others south Asian Women. [10] [11] [12] This may indicate similar lifestyle factors such as food habits and less physical activity among the women of Indian subcontinent including Bangladesh. [13] [14] [15] The importance of metabolic syndrome as a clinical entity is often discussed in recent scientific communications, but characterization of the syndrome has relevance in identifying individuals at risk both for DM and CVD. Owing to the different classification proposed by the WHO, ATP III and IDF may considerably influence the estimation resulting in diverse prevalence in different population. The significance of MS should therefore be appraised in relation to its appropriateness for the identification of the individuals at risk. Our data was an agreement with that of Indian study which also found XX. 10 The foremost rationale explanation for the higher rate of MS following ATP III seems to be predominant focus on the modified waist circumference for the Asian participants. However, MS presence following WHO criteria in those with impaired glucose regulation is comparable with ATP III definition. Our results should to be examined in a follow-up study among the high-risk individuals in order to estimate its proven significance. This may help to take appropriate measure to prevent and or delay the onset of DM and or CVD.
Limitation:
The major limitation of the study was that the subjects were a health cheek-up population and selection biases may occur in such a setting. Health check-up participants generally more concern about their health than non participants. May be the percentage of risk factor of MS were high in this circumstance. It was a hospital based study. So, high risk subjects were present in large percentage. A longitudinal study should be conducted to determine the relationship with risk factor of MS with different criteria.
Conclusion:
Metabolic syndrome appeared to be highly prevalent in Bangladesh. Highest prevalence was observed following ATP III definition may be predominant focus on the modified waist circumference for Asian subjects. However, MS prevalence following WHO criteria in those with impaired glucose regulation is comparable with ATP III definition. Follow up study needed to examine the significance of MS following all definitions for the assessment of risk for diabetes and or cardiovascular disease.
